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(54) TiOe: METHOD OF PURIFYING PROTEIN 

(54)iBMa)«fiji: ^>/i<?Ramy3*A 

(57) Abstract: Problem: To provide a method of purifying a physiologically active protein (in particular, an antibody) whereby 
impurities such as DNA contaminants and viruses can be surely removed by a simple procedure at a low cost with litde loss of the 
physiologically active protein. Means for Resolution: A method of removing impurities in a sample containing a physiologically 
active protein which comprises the following steps: 1) preparing an aqueous solution of the physiologically active protein-containing 
sample having a conductivity at a pH value lower than the isoelectric point of the physiologically active protein; and 2) removing 
the thus formed particles. 
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mmm 

:i(D^o'/simm'?m.Wk^i^m\z^'Dxm^^nrz^mm^^>/^^M^^m'r 
^m^m^z:iQ^^x\t. m^DN A'p^-t )vx(Dmmz^^^mm. m^^tDNA^ 
mm^m^'r^>^-^ii)^$>^o m.^. ;u:tmm^\z^iir^BNA<Dff^mm\tio 
15 opsi)NAy-^-^m&.yx:^^z.tf)m^ummm (who) tcj^o^^n 
TVi^o ^KDmm^mrcrr^i^^z. -mz\t. m^mm^^^^^ion^^mmm^^^ 

20 ^mmi^^>/^i7^f)m%W}mmi^^m^tvxn^rircm.^x:&^t 

^y^-^Btm^n-Drzimzm^o^u^h^^y^-xmmi^xi^^^o 

m^\t. #^¥5 - 5 0 4 5 7 9-^T«. BS?LSj«^«ig^>J»^e>#e.nfcirL#: 
25 '^W7K^4ig:ft&^yn5^-1'>Afeb<«yn5^-f >G:^'^Ai57D'7hi^^>'^— 

pH3. 0-3. 5) SrffiViTtfL#:<^^ffl$-er. #e.n§^tt^lil?^<£-r ::r>3^ 

bTMSSbTVi^o 
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h ^^y^-nm^ntD-fizDNA^nm'^'y-ovT.t^^^rc^mm^^Jim^ < 

(1) UTomm: 

15 1) ^m^^^>n^m^^m^> m^mm^^y/^^mo^mmj^wrcDpK 
2) ^c^s^^i^^-r^. 

(2) <Se#m©7jc^M®e«m>&«. 0'-100mM(Z)^;PJiST2&^MIB (1) IB 

20 

(3) ig^^S<J!)7Jc^?^<^-r:^->5SafJ^>«^ 0-0.2 -Xfab^Mffi (1) Xf* (2) 15 

(4) f£^#S©7K^?^©S«^/5>^\ 0~300mS/mTab^MWB (1) ~ (3) (D 

\^^'rnf)^\zmm(D:^f&o 
25 (5) mmf)mm> ^x>m> g^mo7jc^?S/&>e,^s^$n§Mf3 (d ~ (4) 

$.^t&ws (1) ~ (5) (D\^^-rti-^^\zmm(D:^mo 

(7) :^^tf/«>^DNA3«5^t»"ea5'5 (1) ~ (6) ©lit^m^fCfBm©;^?*. 
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(8) ^^%)5;^'>-r;i/X'T:ab^ (1) ~ (6) (D\,^'mf}-'\zW.W(.(D:^f^o 

( 9 ) DNA ^mmm^mmWi(D^mm^^ y/^^^m^^un^o dna ^mmi)^ 

DNAJ^S22.5pg/mmTT^-5 (7) \zmm<D:^mo 

(10) ^a?gfti$^>/i^7M)0«tfL#:T*sMia (1) - (9) m^^m>\zmm 

(11) tn:#:;?>n sGita^-vh^mm (i o) fct3m(^>^^o 

(1 2) ifim^\=.hmih'ey^u-'^)umi^'v$>^mm (i o) xj* (i i) \z 

(13) ^#:;&tbhM>fbtn:i L-6 1/'fe7'i5^-^#:T2&SMIB (12) 12^©:^ 
10 ^. 

(14) mm^\^hm^in.Hui. 2 4mM^y^u—'r)vm.i^'v^^m$s, (i 

2) I3«(d:^^o 

(1 5) tKm^\^hm^\:.ifim^'mm^)i^'e>mm^-:/^}^^i^ (trtPTHrPii: 

#:) T2bSt&tB (12) fB«0;^^o 

15 (16) ±mm^^>/^^mif}mmM:2u=i-mmm'?'v$>^m^ (d ~ o) 

(1 7) ^^>^y^ )\^i^-mm\z^'oxm^-r^mm (i) ~ (le) ©v^^^n 
f}^zmm<D:^mo 

20 >KS8<tb> m'&n^uM\zmmm^muavTDH^f^^mm^i$^>/-^^M(D^m 
j^uT(Di>H\zmmi-r^:it\z^^xi) (Dx.m^ff^> (i) o^^So 
(19) ^mm^i^>/^^nif)mi^x$>^x. m,^^^mm,m^-:^u^^>Ah 

V<Uy''a^^>G(DTy^:=-'T^^u^h^^y-c—\zmmi^x. i&^mm<D 

25 OToDpHlC8®M-r^c:^:J;i<koTi) ©xg^ffa. (1) <D:^mo 

(2 0) m«»«Tr i sTiammxi^^mm (18) Xt* (19) |B«®;^^, 

(2 1) MiB (1) — (2 0) <D\,^'rnmz$Em(D:^mzj:^xm^n^m^^ 
(2 2) mm (1) ~ (2 0) (D\,^irnmzmm(D:^m^m^^rcmmxm^^ts. 



3 



wo 2004/024752 



■2003/011642 



5 /^^m\t. m^it. mmM::iu--mmmi^ (g-csf) , mmt-^^uyr 
^>^©3tifiLH^. -r>^-:7xP>. I L- 1^1 L-6^<Di^--r h:^-r>. 

tn:#:f*IgG. I gA. IgE, I gD, I gMfC^^-^^nS*^. 1 sGiKm^ 
15 ^ffSbV^o 

20 -1'-Xhm;5^^'r--XAAX^-#m (CHO) Jaaiia. C12 7J^flg. CO 

25 ±mm^^y/^^m\tFEGmz^r)it^mm-^nrz'h(D%'^tSo 

mzmm\tm^-m. mmMmmm.\zHia-^n^mm^m^v\^\ m^mmm 
miz\t. mxu. =^-x/\j:.y.^-mM:mm(cHomm). BUKmm. 



4 



wo 2004/024752 



1003/011642 



IL^m^m (M^t^#MBS6 1-12288^) Jc.}; t):'cMM:^£©«fflm^^ -f 
5 -:^hm, 5^^-<n-XAAXi5'-0mm (CHO) , BHKifflR COS«ffl 

miP^^#-^W0 9 0/1 2 8 7 4#M) o «iM<^:3)ViTVi?^V^E P O 

<£PEG^Jc<kD<t;^^fi(iibfe'fe(Dt)'^t^o EPO<DT^ymBB2?>J4»©N 

±(Di^U 35^;Hb«15^a<D^<£iilin$ii:Sck-5l;!:^^bfcEPO^^#:'b'^0 m 
7L\t. ij#P§¥8- 1 5 1 3 9 8-^. <i^^^8- 5 0 6 0 2 3-^#M) . $5)^::^^, 

15 ^m^'&d^yn^mi)'^G-csY'^$>^m^\z\s.. g-c sYn.^mmz.mm 

?&^(^^M^;'1'-XMI;5^^-r--X/\AXi$^-^|3m (CHO) mm. 01 
HOiifflflaJCc}:oTjte^mil^^^fflViX^^$nfc%>07?a5'§>o «fe0*b< 

0 H oiBM^^ J: o xmBi^um^m^m ^^x^m $ nfc ^ ^ o ^ e> 

P EG^(;:J; D^b^f^lf^^n^G- O S F (H^#fFtBm^P#-^WO 9 

25 0/1 2 8 7 4#M) o 
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5 i^;lMin:#:^fflVi^^:t:^^T#^ (^^l^^i. Carl, A. K. Borrebaeck, James, W. 
Larrick, THERAPEUTIC MONOCLONAL ANTIBODIES, PubHshed in the 
United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #M) o M,^^ 
A-r:/U F-*^© mRNA J&ie>iSftfe^^m^lBViTtn:#:®pJ^M*^ (V M 
J^) (D cDNA Sr-a-fifef So S6<J<i:-rs^#:© V ^J^^n- h*T§ DNA d^tt^ 

10 nmt. z.n^mmom.i^^'^mM icmm) ^n-Hf sdna ^si^b, 
n^mm^i7^—^m.^Ti,tio ^rc\-t. ifn^o v mM^n—]i-t^ dna ^, 

15 $-B:SZ:<h5&^'r#S. 

iz^mvrciSL^^m.^xmmi$^> 0i^}t. (chimeric) }^hm<t 

(Humanized ) tn:#:?^^<H^^ffll?^So Z.n^0^mtKmt. iE^CD^^^^ffl 

K-rsDNA tmrni^. ^.n^^m^^ ^-izm.^Th/vxm^izmxvm^^-^ 

^z.t\z^io^i^^:r.t-fy^T^^o 

\ihm^mmt. (reshaped) bhtn:#:i:'bir^$n. b hJ^^^^nffHtl 

25 ^.tctX 'i' XJrL#:a)*iffiffil*j£MJ^ (CDR; complementarity determining 
region) & t hJi#:©ffi«'l4i*^m*^^j^*tbfe'ba)Ta& 0 ^ ^©-^W?^:]!!^ 
^^m*^l;l¥^fe^e.nTViSo •7'^Xtri#:(D CDR 1 1 htrL'f^<Z):7 

— ^^7^^^ (jframework region ; FR) ^SMT^cfc -5 ICKfff U/t DNA @3 
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xvm^-^^^^tiz^K)m?>tL^ (w^'MWff^mm'jkmmnEF 239400 . mm 
wf^mm^j^mm^ wo 96/02576 mm) . cdr ^rfruTigi^^nst h^#:o 

^\zin^(DPS^m^o:>yu-A'7-^mm(D7s,ym.^mm\^x%^^^ (sato, 

K.et al., Cancer Res. (1993) 53, 851-856) • 

10 PM- 1) ajw^vKm^-^n^ mmwf^mm^j^mm^wo 92-19759 
m^jkmm^wo 93-14530 ^#m) . t hM{btrLgij¥TO4^;u^>iii^^ 

-f^- H^#: (MP TH r Pia^:) (ai^#^ffi!m^^#WO 98-13388 

^#M) . t hmitmmmm'i'm^ m^i^f^mm'^mm^wo 99-5174 

t h$T:#:®^#:;^^*%)^ SnXVi^o m^\t. t b U >/^^$' in vitro 

xD--7m. m^\itv266 tm^-^^. mm^o^^^mi-t^^-r^mmo)}^}- 

mi^^n^^iihX^^ (iNF^¥ 1-59878 #fii) o ^fc. \ihm^m^i'(D±x 

\ihmi^^mm-r^^t7t)^x^^ mmM^mm^j^mm^ wo 93/12227, wo 

92/03918, WO 94/02602, WO 94/25585. WO 96/34096, WO 96/33735 #M) o 

$e>fC, t htri^^-r >^'^U-^fflViT. A>n>^JCci;fp t:hin:#:^5l#-r^ 
fi^^fe^SnxVi^o M^tf. t hirL#©Rl^^J^^— 2^mtn:#: (scFv) tVX 

in:i^fcisg'&-r§ scFv (D BNAmmmM^-fy^\zf3in\-£. mmmmizM-r^i^^xm^fs: 
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M^^$> D . WO 92/01047, WO 92/20791, WO 93/06213, WO 93/11236, WO 
93/19172, WO 95/01438, WO 95/15388 ^##(C-r^ d t;^>^T#^o 

$ c \Zs m.mz\t Fab, (Fab02. Fc, Fc', Fd 3^ a<Dmi^m)^^. 1 mx\t 2 mw. 

5 ±<D—:^mmi^ (scFV) ;^^©S^^Kbfe'bot>'^tro 
2) ^U^J^i^S^^T^, 

T'n^^'f > A ^ e. o^tB^) , X > H h HOP e») . 

Hy-Fish(FL), IGF ;^j:i*^#frf ^ ^ tf}^X^^-^^. $f ^ b < 

:^^m<D:^mz^^xm^-^n^^'<)V7.\z\tmzmm\t.f3i<. Eco^'^ts.^ 
-r;ux^i^*bTt)i:<, DNA'i7-r;vxTO^RNA'i7-f;i.7;/^^^^^n^„ rn 

A^^ )V7.iiVX\t. X-MuLViVio;tl/hn'^'r;i/7.. Reo 3 <i:Vio;^l/:t'^ 
25 -r;U7.> MVM tVio^A°^3j^'i7-<;!/X:?)^'#tf e)tl§o 2^^HJ(Z);&i*JC<fcoTl^ 
n-S '^^-f )V7. (DM^^mUm hVXU. mX\t. X-MxiLV^ PRV, Re© 3^ MVM, 
VSV> ^}V^7s-^y^Vyi7 7.. CHV, v'>Ht:'X, A>:/X, Ui7^:=-r. 
Measle> RubeUa, -f >:7;UX>1f , ^;U^XVXi5'-> "tJ-^T h^:^D, A^- 
>>';i'X>1f. EB. HIV. HA. HB, NANB. ATL. ECHO. fVV-^UE^ 
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mvf^llt:^^!^^^-^^. ttf^h<\t. X-MuLV. Reo3, MVM, PRVTife^, 

^mif)^ 0 ~ 0 . 2 . tif^ b < « 0 ~0.12 <D7mm^rc\t. mmm-fy^ O ~300mS/m. 
5 0^b<«O~2OOmS/m. ^ e>l::iJ?* b< «0 ~150mS/m ©7K^?S*Vi'5o 

:^mm-:f3mz^\^x. ^itw^^DNAT^^^^-g-. ^m^'^^yn^m.co 
'mm.M.&rf(D p Hicf-g) zt.\z^X) ^m^'&L^ >n^m.^iE\z^n.-^^s ■^^\z 

15 mn. T>i^Aun^yif-^->^(D^)>m^\z^K>t^'^\zm^^^:i->(Dnm^ 

OT. DNA^^fc^«^ii-^pHfi#fcPs^$n-r> ^M^^^yn^ 
n(D^mj^M'ro)ftf ^ b p h ^ c >^>^^ pjtg-eab ^ » >/^^m 

§pH(7)^3is!-<irP^b. DNA^^m^^y/-%^nmumt3iE^mM-r^> f3i^ 
(o^m) \zi^Ki&mm'i&.^ yni7n(Dmn^^-r<om-^h\i^ p H^M^f § t 

yO^^RjfgT^^o ^<DJ;5?5:pHi:bT^3:. 51#pH2. 01iA±> $?Sb<«pH 
3. Oi^>l±, mzti}^l^<litpH4. OKK±X^^o 

^ h U — z^ 3 y:^-:/ (etc) ^m\^^rc:^m (ion Exchange 
Chromatography Principles and Methods, Pharmacia( M Amersham 
Biosciences),p52~ p 56) \Z^K) f)^X ^ S o 
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5 tv. 

©pHlCliMb, 

3) ^DS3gt^^im*-r§. 

2N:^BJ{C*5tt§f£eS^(Dmtt7K^?^<i:«^ ^;P^^S:^to~l 0 OmM> 

0 ^ b < « 0 ~200mS/m. $ ^ Jc^^ b < « 0 ~150mS/m©7K^?^T^ o T. 
15 pH2.0'-3.9. $f^b<ttpH2.0~3.0©7K^?g^Vi'5o i^i^TK^m*. 4^^. 

0~10 0mMs ^?Sb<«0~5 OmM> $ e>J:ii?* b< JiO — 3 0 mM(D7K 

-f :r>3^^;*^0~0.2. »^b<«0~0.12©7K^^^;fe«, S« 
^ifi 0 ~300mS/m> $f * b < 0 ~200mS/m^ $ ^ iC$f ^ b < « 0 ~150mS/m 
(DT^mmX^-oX. — jlS{C«pH7. 5~13T2feS ( p H^SMiJ b J; 5 ^f-S 

25 ^'mm^^yn^m.. tn:#:©a^tc:j;o> ^n^nM?^oTi^s) o 

U>^. Tris, Na2HP04. J^a.OB.iS.E^mVf^Z.t.ifiX^^o 
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Mvxvu^^mm^^>/'^^n<D^^^uT'vtif^v\,^%(D\zmm:'r^^tf)^ 

^^y^-\zmm\^x. ^^mm<Dmii:^mmxmmv. 

2 ) # iE>n^mmm\zmmm^WiM ut p h ^m^mm^^ >ni7n(D^mM.&. 

10 TOpHld^Hb. 

mo^-^mzj^-Dxm^-^n^^mmt. mmomox^^o 
n (D-:^fkx^m'r^i&^mm(DWt^7i(imm\t±$^ \^rc^<D ^mmr^ z. t.ifix 

15 *fei^®^a:UT«. M;^^^ Tris-HCL U Tris. Na2HP04. NaOH 

20 jifcfflVi§:7^ — ti. M^ti. 1.0~0.2/im<0 Cellulose Acetate Filter 
System (Coming SJ) <\tT¥¥ t^E^m^t^^ZLiztf^X^^-m. Z.n^\zm. 

*fc> ±M^^^w^i;'r^r:i^<D-:f5mLvx\'m>b'^mm^m'^mx^ti. m. 
'T^^fj]mmzm^x^^^mx$>n\t^<. yy(jvi$'~-mm\zwim-^n^'h<Dx 

25 \t^\f^o 

^-^^ ±^m'\t^mm^i$^>/'^i^MtDNAt\z^'Dxm^-^n^m'^i^x;^ 
^tm^vx^^^o ^>A^nffimnj^^y)^^^i>mzfsi^z.hizjzy)iE\z^m 
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sfe, z.(D BNA-^mm^^yy^^mm-^mmm^x^c^rciibizfa^'i 
>/^^M<D^m7!)^^mmiznxm>(DX'\tu\^^:^\ tmmi^x^^^o :$imm(D 

"yy^-. %\^<\^z.M(on.^^uE\z^y)i^m}^xmm^mzm\i^^^t.ifi 
DNA 'Mmkh bxfix 1/ V -y=Li^-)v Filg DNA '^mk\z^ 0 aa^b> mWiZ 
15 ^^)vy.^mmtvx\t. ^mmm^<D^^ jvy^rnvkti^mniivrc tcidso 

(tissue culture infective dose (50%) ; 50%^#«fflliaii5^») ^ mSiZW^fpO) 

:^mm^&rf(Dmmm\z^^x^iE>\zmv<mm'r^i)^> :^^m<DmM\t:Ln 

mmmi hPM-l (thM-fbtrtlL-eix-fey^-^ft:) liM(C*3frt^:/ 
1. 1. SS®I^^ 

(D^f^^Jisf (m^^^um) 

hPM- Itn:^^ (h hMYbiril L- 6 Ix-feT'^-ifLft:) CHO m^«± 
mmi^T CM ^:ili&t-)($fflJla^'il^l^*^^5^: -80'C^#)'^#^J|StJi. ±|B CM & 0.22 
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jtim CeUxilose AcetateCCA <h |Il§t")Filter System (CORNING)^^ ViT^Sjlb, 

/1 9 7 5 9^{ikm<Dmmmi o\zmm'^tirc\^hx.u>y--^3>yr^^- 

I ayn^-^-^Mb. #ll¥8-9 9 9 0 2^^^®##M2 fClBm^n 
5 fe^^ir^DTf^^Kbfe (i^m^:pH9. 0) , 

HPLC : L-6200 InteUigent PTmip(HITACHD 

L-4200 UV-VIS DetectorCHITACHD 
10 D-2500 Chromato-IntegratorCHITACHI) 

HR5/2(Pharmacia ^,5mmI.D. X 20mmH 
Media : POROS 50A(PerSeptive tt),0.4ml 

Lot;A250-039,Code;SPECIAL 

15 HPLC : Waters PrepLC4000 System(Waters) 

Waters2000 System ConlToUer(Waters) 
Waters486 Tunable Absorbance DetectorCWaters) 
Waters741 Data ModideCWaters) 
^ytyt&m : U-2000(HITACHD 
20 tJ^A: XK26(Pharmacia *fc),26mmI,D. X lOOmmH 
Media : POROS 50A(PerSeptive *t:),53ml 
Lot;A250-039,Codc;SPECIAL 

hPM- : mmmm^mmiz^^ plrp-s ti^M^^v^-^^'^hv 
25 —x^^m^^^mm hplc iz^^^m-r^o 

DNA mmmm :xuy z^zl-^-jv DMA ^mmz^ v) MMT^o m^\z^rz 
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U-2000(HITACHI){C'Pfcb. 660imi izmf^^s^^MMT^o 

1. 2. mm^f^romwt 

5 MWI^m^^^Hbife^W^mi. hPM- llElWSLWtbiKlCj:^ DNAl^ 

UMMM. ^(D'^. 1 ^ ?5fe# 2 . ^tti <i:ll;^-r §c m^':^uyr^ A280mn 
T^^U iS'VAirROtf— i^^mfHUi^o ^4" C-P Buffer «iJ7X>i! - 

10 u >i^i^«?g^^-ro 



«1 







m^^2 






IM NaCl/lOOmM C-P 
Btiffer pH7.5 


IM NaCyiOmM C-P 
Buffer pH7.5 


IM Nad/lOOmM C-P 
Buffer pH7.5 




IM NaCyiOOmM C-P 
Buffer pH7.5 


IM NaCl/lOmM C-P 
Buffer pH7.5 


IM NaCyiOOmM C-P 
Bxiffer pH7.5 




lOOmM C-P Biiffer 
pH7.5 


lOmM C-P Buffer 
pH7.5 


lOOmM C-P Buffer 
pH7.5 




lOOmM C-P Buffer 
pH2.6 


2.5mM HCl pH2.6 


2.5mM HClpH2.6 



15 -^tc. ^m\m^^ 300mMTris^?ST pH7.0 fCSSS^UfeiiCl^^ Wmmm 

^(^ttj^2. mm^z)-v\-m.=fifi&y:^tco s^j^fig^ihPM-iiiiiR^R 

fe^ffiM^i^<hbT. m\i^^2\z^n^m^mmk^\zi^a,ci^miw\^. ntw 

NaCl ?t^(OmM,50mM,100mM)<h#ffi^Hi:<^i*aM&^86;fe. WM NaCl mm. 
20 ^:#ailHtCOffi||i^l^^bT, ^tl^n© NaCmiin(::J;S Protein A ^ttJBi 

3ooinM Tris pH7.o \zmmvtc-^y^)v^mmm. pH pM^-y- 
>:/;i/^ o.22Mm CA Filter \zxmmvrc'd'>-f}v^m^^t: vfco u^mms 
Miimit>y;i/^±fBa!i^^Th PM- 1 m^mmmk<D^)^m%\^. 
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1. 3. miR^ 

^m^m^ 98.6%ts$fT35o;/b. ^rzmm^2\z:isn^mm'v}t 83.8%~ 

5 97.1%. 2 tC^Stt^HIJR^T^ 83.5%'-93.7%<i:(^e)0^d^^Dfe/&^. ^ 

i>f X >!r-; w/h $ H(itiit«:o.4mi)5&^ ^ u § & o # Tfe § <t ^ 

W90%R±^^-r»^5SmbfCo tA^oT. i^^tB(D:^'&T^oTfe, hPM 
10 1. 4. ^m?^:Sm4»©miaNaCltgSt#aM@1BM 



S2 



NaCl ^iPS 


OmM 


50mM 


lOOmM 




0.004 


0.007 


0.011 




0.252 


0.049 


0.020 


HPM-l |HliR^(^iii^)(%) 


81 


86 


88 


DNA fi(^]SM)(pg DNA/mg hPM-l) 


98 


220 


241 


DNA a(iijg^(pg DNA/mg hPM-l) 


11 


30 


250 



15 JSigm©h P M- 1 [ilMt^ lOOmM NaCl m}Xi-^>^)W 88%<£^b, m\Z 
50mM NaCl ^13Q<D 86%. OmM NaCl BMO) 81%T«fe o Tco ^# DNA MlZM U 

x\t. mmm^^o-^yyjvcthiz. 0mMNacmiiPit>>^;i/7j>Wit<&^L', # 

izMi^^O) OmM NaCl ^JntJ->:/;i/TJ^ llpg DNA/mg h PM- 1 tUl^XiS. 

20 ^tc. pu mw^'^>':fMz:^\^^xmm<Di^mf3ii^>'f)m. mm^<ohPu 

-l|pIiK^Jttm#DNA«:f&Wit^^bTV^§. ^(D^mt. &^?I^^K{ChP 
M- l]3LrKDNA7&^^M#bTV^§nJtg't4/J>^'i«Vi*^£^f fe©T^5§o^^e>< pH 

7.0 izmm-r^mizj^v) hPM- 1 1 ■DNA^mm'^mL''i^^^^i^^tmm 
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5 b hM{btn:PTH r Ptn:#:-^#IS5|sf (CHOii|]iaTiS^bfeiSil±?*^ 
0.45+0.2 At m CA SARTOBRAN P :7xr;i'i$^— (sartorius) "TMiMb^feC^) § 
:/n T-^ > A T ^ riT^^ ^ A ^ DT h ^ - ^ffl ^:^^Ti^T©^ 
#fcJ;t)*»Mb:fc„ .PTHr P^#:«. S^#fi^miil^^#WO 9 
1 3 3 8 8-^^#tClB«c<D^?*}Cj;oTf^^bfe : pH8. 3) » 

10 2. 1. 

^M^M : AKTA explorer (Amersham Pharmacia Biotech) 
iJ^A : HR5/5, CIO, XK-26 (Amersham Pharmacia Biotech) 
MBb : rProtein A Sepharose Fast Flow 

15 mmm^m^ : 1M Tris ;i<^^lC j:D#S pH \zm^V. 0.2 A^m CeUulose 
Acetate(£;^T CA tmT)y )V^-mm\Z^ V DNA mT<D ( 1 ) lc:fe 

y D -T'-r > A ^ A ^ 150mM NaCl A D ^7 X >M- U >®?MWM pH7.5 -1?+ 

20 ^ ISOmM NaCl A D X^^* U pH7.5 T?5fe?t> HJC^S^^Tfrf S 

ee?J-ei^X>m-U >mM«?SpH7.5 T^Jfet^^frV^. ^<Z)^ 20inM i^X^^xK^ 
mcT^m^llMbfe. ^ffi:/n>'T-r;i/$A280nmTM?ab. iS'Wti^Ktf- 

2. 2. ^m^®^^#DNA|^*^f^^^W 
25 ^# DNA §^^e<JtC|^^-r§fe8e)lC. pH 

^fS^M^^ffofeo :/n5^-r >A^ffi®:55'^. i.OMTris 7K^mcJ;t)OT® 

^MWpH (7^^M(2.7), 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5 ) IzmMVT^o ^<D 
—^mmi&mi^. 0.22um CA yyf)V^—mJ^MM^n^ -e®^ I.OM Tris 

7mmiz^ D pH7 \zmm\^. DNA^m^n^tco m. 3 {;:#^t^ pH -BixswLwm 
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DNA ©^m^To 



S3 

m DNA m^mm^^ (ma ■. pg / mD 





pH 7.5 


pH 7.0 


pH 6.5 


pH 6.0 


pH 5.5 


pH 5.0 


pH 4.5 


pH 4.0 


Direct 
(pH2. 7) 


0 hr. 


984 


83.3 


53.8 


< 22.5 


< 15.0 


17.2 


54.1 


32.052 


40. 878 


6 hr. 


816 


51.9 


< 15.0 


< 22.5 


< 15.0 


< 15.0 


44.0 


38,172 


42,078 


24 hr. 


310 


46.6 


< 15.0 


< 22. 5 


< 15.0 


< 15.0 


39.7 


42,528 


30,222 



5 (.mm±-^^(D DNA: 6.637. 200 pg / ml, y ^ Ji^^—^mm^<D DNA: 25, 110 pg 
/ mL) 

m^^m^ib^fSi^'5\Z. pH5.5, e.OiZ^Vf^ 0,6,24 l^^;fefi:gf'^T(C:feViT 
10 'L-thX pH 7f)m < . Kfai^iZ-DtlX DNA ^^©S&^d^S <U^Z.ti)^ 

mmm s t ym^^Hu i . 2 4tn:m^y ^ u—i-)vmi^<Dmm 

t hm^hifiHM 1 . 2 4ifim'ey^u-'t)vtfii^'^mm (cuomn^xmrn 

^:^mx&rf<Dmi4izmm.(D^^\z^vmmLr:io fsi^. hmi. 2 4tn:iM^y 
^ u-^jmm^. mmwwmmaikmm^-wo 98/14580 ^^tkmnztmo 

:&m\Z^r:>Xi^^l.1t (^Mj^: pH9. 0) o 

3. 1. mm^^ 

20 tJ^I^: rProtein A FF, 5 mL (16 mmID x 25 mmH) 
: 5 mL / min (150 cm / h) 

i^->y;i/ : mm±mmmM.m 



S4 



(20CV) 


10 mM C-P Buffer. 1 M NaCl, pH 7.5 


MM 
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(20CV) 


10 mM C-P Buffer, 1 M NaCl, pH 7.5 


(20CV) 


10 mM C-P Buffer, pH 7.5 


mm (locv) 


^X>^, pH 2. 5 


(4CV) 


0. 1 M NaOH 



:fU^^>A:f3yA^ 150mM NaCl A^^X. >m- U >^mmm pH7.5 Ti" 
^ ISOmMNaCl AD ^X>^-U >mM«?^pH7.5 T^Jfe^t. Sl^#«^^T^f ^ 

3. 2. ^ffl^O^i? DNA I^^^ff^^f>t 

DNA ^^^fi^lCl^^-r^feJse)^;:, >'^;Vi5'-MBt(DS)S pH 
10 ^T^^itf^fTofe. yPT-OA^ttl®^)'^. l.OMTris 7K^?^(CJ:D£AT© 
#^itfpH(pH = 4.5-7.5)}CiliMbfeo ^©m. — ^^P^iS[eb> 0.22um CA :7 
)\^^-mm9}mt:n':>rCo I.OM iris 7K^?^ICJ; D pH7 JdilML. DNA 

«^fT-:5feo ^5 1C DNA«(D^i^Mm^, Sfc^ 6 {dt hM^fbtrCHM 1 . 24 

15 tfim'ey^n—'^ji^tfiW(Di\zmm^(D^^^^iro 



^5 





pH 7.5 


pH 6.5 


pH 5.5 


Oh 


1142 


624 


113 


6h 


3288 


1157 


117 


^iM't'ODNA: 235200 pg/ml) 
2 




pH 5.5 


pH 5.0 


pH 4.5 


Oh 


137 


67 


86 


6h 


94 


34 


164 
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(^^±m^<Dmk: 5448000 pg/ml, 
^6 

5 y^ji^—isimz^^yihmitmiMi. 2 4^m'Ej^u-ir)\,m^mw 





pH 5.5 


pH 5.0 


pH 4.5 


Oh 


98. 1% 


89.6% 


87.8% 


6h 


89. 3% 


91.1% 


98. 6% 



Protein A n-^^ a^^ h ^ -^mvrc^<D'^y:fMz^^^x 

\t:km(D DNA yO^ffibTVifcd^. 1 T« pH 7.5, 6.5, 5.5 t pH (DiSTfiZ^ 

o T DNA mf)m{}>vx^ K) , 0 mfMz^t^ DNA m^^-^^M^M^\^ 

10 ifitb-Dt^io mM2X\t pH = 4.5. 5.0, 5.5 ©^#T|sIi|C0^^^ff o 

raJc:*5V^TJipH*3<fcrJ?BtF^(cg|^?^<+iJ'tc:DNAj&^lRl@mi;iim*$nTVifeo 

15 ^Mm 4 : □ :n-^j#H^ ( G - c s F ) <Dmm 
n^mmi^rc immj^ivHs. 5-5. 7) . 

4. 1. ^fflm©3a#DNA|^*^f1^^W 

20 i^W^frt^feo G-CSF^WM5^{Cfg;eSS<^mtt^^S (2.5iiiMHCl7m?S) ^ 

mmv. ^\z2o%mm^m\^^xi&Bimm(Dm^7mm^mtL. -^izunrnk^w^ 

JPbfeo 1. OM Tris TK^^fccfc 01s;^T©#Ml^pH(pH = 4. 3X^*6. 6) tCiS^b. M 

&ff o ^ 8 \zj)Mm(Dm^mM^m'ro 

25 

^7 

^# DNA ^^©^Irf : pg/ml) 
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pH 6. 6 


pH 4.3 




4. 3X10^ 


4. 3X10^ 




2.8X10* 


< 90 



±m^m^^^K>mmm m. 3 ©jg-a-fei^^i/iT dna ^^miz^AjtzG-c s f 

5 m-mms :hPM-i (\ihm^htfiii^-6u±':f^-mm mm\z:^n^^^ 
5. 1 ^mun m^^mum) 

(CM) («jt^i>S^^: -8 Ot:«#) ^mUniZs ^n^n X-MtiLV. Reo 
10 3. MVMS^Jq^, #CM^0.45Mm:7^;i/^— (^h)Vhy^y ^ JVi$^— : 

CORNINOam) SrfflV:»T5igb. WMmffiJC^sgfflbfco hPM-ltrL 

mt. l t |WI1t}C{t^b;^„ fs:^. mm bfe^'^-r ATCC (American 

Type Cxilture CoUection) f)^ S A¥ L- feo 

5 . 2 rProtein Column Chromatography TOMM 
15 5.1 -Vi^m-VTz^^ ;VX^iraM5|^^ rProtein Column Chromatography "tfjlt 

#M : rProteinA Sepharose Fast Flow 

: AKTAexplorerlOO, AKTApurifier 
: XK16/20, XK16/40 
20 : 11.5 cm 

W^^t : 1 mol/LNaCl, 20 mmol/LC-P Buffer, 
pH7.5±0.2, Conductivity 8.5+0.5 S/m 

ife^ 1 : 1 molTL NaCl, 20 mmol/L C-P Buffer, 

25 pH7.5±0.2, Conductivity 8.5±0.5 S/m 

?5fe^ 2 : 10 mmol/L C-P Buffer, 

pH7.7±0.2, Conductivity 165±20 mS/m 
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^ffi : 2.5mmol/LHCl, 

pH2.7±0.2, Conductivity 107±10 mS/m 
5. 3 i&pHmM 

5 -VSO^U^^WVfCo -^(DWi. #^aiW:$d'^300mmol/L'IWs^^TpH7.2± 0.113 
m^l^fco ^<Do%(OA0.0mL^. ^^7.y n—y ^ (Millipore ^hig) 

{0.2tJLm. PALL1±M) n-(:t'ii—V (0.2^im. PALL^fciS) 

{VALL^<Oy ^ )V^—^)Vy-\Z%%\5 mm (DT -J ^ 7.^ -^mm) ^—A 
miZf3i^^'DT^mvrc^m::i.-^y h Sr^ViTCOS ±0.01 MPa TjDJE^jSbfeo 
10 5. 4 ^^Jl7.(D^m 

15 5. 5 i^;^ 

5. 4(Dm^(DmM^uT(Dm\z^To 



8 ^-r;i/7.;^Jiffi (TCIDsoJ* : Logio/mL) 





Reo3 


MVM 


Rtm 1 


R\m2 


Run 1 


Run 2 




5.76 


5.76 


4.80 


4.18 




<1.03 


<1.03 


<1.03 


<1.03 



20 ^9 (PGR: Logio Copies/5(jLL) 





X-MuLV 


MVM 


Run 1 


Run 2 


Run 1 


Rtm 2 




5.05 


4.77 


4.18 


2.83 




<1.90 


<1.90 


<1.30 


<1.90 



ViLRV (Logarithmic Reduction Value) tim^tl. ^SpH^SQ-S • ^ii^Tf^Jt 
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mm±(Dmmmm 

m^xi&mmiz (^j^t^ 22.5pg/mi) , :^mm-fy^o-()V7.x^^m^\z^t. 

Jl^Xtjm^m^XmmiZ mX\f.TClD5o^Xl. 03 (Logio/mL<D^IB{C«fc 
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5 2) ^CSi^^^i^^fS. 

3 . i£e^S©7K^?K©-r :t >5im5&^. 0-0.2 ^^^^ 1 X« 2 tClB^O 

10 -^^o 

4 . '(g^2^^©7K^?g®#«^3&^. 0-300 mS/m T^S^^Jg 1-3 ©V^fn 
20 DNA m& 22.5pg/ml iJATlTSb §lt^3S 7 fCfBmo:^?*o 

1 2 . vmih=ty ^ u-')-)vtfmTs^^mikm i o *;^cji 1 1 \ztm. 

25 13. tn:#:;&tt hM^m I L - 6 U-k:/^-tn:#:T^^»^:^ 1 2fam©:^i*o 
1 4. trL#:;?>tfc hSlYbtrtHM 1 . 2 4tn:M^y D-:^;^trL#:T^^iS^^ 1 
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•^mh\^. %^n^umzmmm^mwvxv^^m^Mm'&^>n'^m.(Dmn 
^^yo p H vim^-t^ ^t.\z^-D'xi) oxig^ff -5 . mum. i fciBm©>^?*. 
19. ^mm'&^>n^mfii^^'^h^x. m^W^mUM^-^u^^yA% 

10 mi^Ti^mmxmmv. n^ti^mmm\>zmwm^miiavxDH^mm'i^(D^mM. 
&rf(DDH\zmM'r^z.h\,z^'DX 1) (Dum^ffo. m-^mi\zmwi.(D:^^o 
2 0 . mmmt^T r i s 7mmx$>^m^m i s xj* 1 9 iHm^^^So 
2 1 . tt^:^ 1-20 m^'rnf}'^\zmm(D:^miz^'Dxm^n^mm^mf^^ 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/11642 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI'' C07K1/14, C07K16/00 



Accoiding to International Patent Classification 0PQ or to botb national dassification and IPC 



B. HELDS SEARCHED 



Minimum docwnentation searched (classification system followed by classification symbols) 
int.Cl^ C07K1/00-C07K19/00 



Documentation searched other than minimtmi documentation to the extent that such documents are induded in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 
Y 

X 



JP 2000-319294 A (Asahi Chemical Industry Co., 
Ltd.), 

21. November, 2000 (21.11.00), 
Claims; examples 
(Family: none) 

WO 99/19343 Al (Ortho-Clinical Diagnostic 

Systems, Inc.), 

22 April, 1999 (22.04.99), 

Claims; examples; drawings 

& JP 2002-5000164 A & US 6096872 A 



JP 2000-351799 A (JCR Pharmaceuticals Co. 
19. December, 2000 (19.12.00), 
Claims; examples 
(Family: none) 



Ltd. ) , 



1-18,20 
19 



1-6,8,10-18^ 
20 
7,9,19 



1-6,8,17-18, 
. 20 



I X I Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: "T' 
^A" document defining the general state of the ait which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing *'X** 
date 

"V* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O^ document referring to an oral disclosure^ use, exhibition or other 
means 

"P'* document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
22 October, 2003 (22.10.03) 



Date of mailing of the international search report 

04 November, 2003 (04.11.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISAy210 (second sheet) (July 1998) 



INTERNATIONAL. SEARCH REPORT 



Intemational application No. 

PCT/JP03/11642 



C (Continuaaon). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Qtation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



A 



WO 97/3706 Al (Croix-Rouge de Blgique) r 
06 February, 1997 (06.02.97), 
Claims; examples 

& JP 10-506607 A & EP 840624 Al 

& US 6190608 Bl 

EP 610729 Al (Dr. Karl Thomae GmbH.)/ 
17 August, 1994 (17.08.94), 
Full text 

& JP 7-48399 A & DE 4302163 Al 

EP 1247818 A2 (Ortho-Clinical Diagnostic Systems, 
Inc.) , 

09 October, 2002 (09.10.02), 

Full text 

& JP 2003-64099 A 

EP 1225180 A2 (Probitas Pharma, S.A.), 
24 July, 2002 (24.07.02), 
Claims; examples 

& JP 2003-2896 A & ES 2184594 Al 

& US 2002/151688 Al 

WO 96/35710 Al (Suomen Punainen Risti Veripalvelu) , 
14. November, 1996 (14.11.96), 
Full text 

& EP 825998 Al & JP 11-504644 A 

WO 94/20525 Al (Schering Corp.)/ 
15 September, 1994 (15.09.94), 
Full text 

& EP 688335 Al & US 5710251 A 

& KR 178304 B 



1-6,8,17-18, 
20 



19 



1-6,8,10-18, 
20 



1-6,8,10-18, 
20 
7,9,19 



1-20 



1-20 



Foim PCr/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/11642 



Box I Observations where certain claims were found nnsearchable (Continuation of item 2 of first sheet) 



This international seaich leport has not been established in lespect of certain daims under Aitide 17(2Xa) for the following reasons: 
1. Claims Nos.: 

because they relate to subject matter not requiied to be searched by this Authority, namely: 



2. fx"] gaimsNos,: 21-22 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 

extent that no meaningful international search can be carried out, specifically: 
As a purified physiologically active pro*tein obtained by a method involving 
definite purification steps as described in claims 21 to 22, only several 
specific examples are presented in the description. Thus, claims 21 and 22 
are neither supported by the description nor (continued to extra sheet) 

3. I I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box n Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims* 

2. I I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. I [ As only some of the required additional search fees were timely paid by the applicant, this international seaich report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. I { No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest |^ The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 



Forai PCr/ISA/210 (continuation of first sheet (1)) (July 1998) 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/11642 



Continuation of Box No. 1-2 of continuation of first sheet (1) 

disclosed therein. Even though the common technical knowledge at the 
point of the application is taken into consideration, it is conpletely 
unknown what purified physiologically active proteins correspond 
thereto. Such being the case, no meaningful search can be made on the 
inventions according to the above claims. 



Fom PCTASA/210 (extra sheet) (July 1998) 



miam^^ pcx/jpoa/i i 642 



%m<Dm-t?>^wff>^ mmif^m^m (iPO ) 



I n t CI 



C07K1/14. C07K16/CXD 



SISS:ffofcft/HI]gJ|£f (H^^ft^S (IPC) ) 

I n t CI' C07K1/00-C07K19/00 



3iS-^■5^:^ie>e.i^■53t^fii^ 



X 
Y 



X 
Y 



jp 2000-31 9294 A mitmrm^^^.') . 

200.0. 1 1. 21. 

wo 99/19343 A1 COrlhcrClinical Diagnostic Systems, Inc.) . 
1 999. 04. 22. 

&JP 2002— 5000164 A &US 6096872 A 



1 -1 8. 20 
1 9 



1-6. 8. 

1 0-1 8. 2 0 

7. 9. 19 



Ix) c«ao^#(ctS:MA5?lJ#$i^-cv^5, 



roj am\^^^my^. m^m^-mR-r^x^ 



r&j m—^<'7■^^vyr%)>-X1S< 



22. 1 O. 03 



b*h#it;t (I sa/j p) 

^^£#•§■1 0 0-891 5 



4B 



9636 



mS*-?- 03-3 58 1-1 1 01 1^113446 



«^PCT/I SA/2 1 0 (ISZ'^— 5^ (1 99 8^7^) 



BBRm®«# PCT/J PO 3/1 16 4 2 



c . 












X 


JP 2000-35 1799 A (B*^5»/UUtt-5^1*SCS%t) . 
2000. 12. 19. 


1-6. 8. 

1 7-1 8. 20 


X 


wo 97/370 6 A1 (Croix-Rouge de Bgiaue) . 
1997 02 06 

&JP 10-506607 A &EP 840624 A1 
&US 61 90608 B1 


1-6. 8. 

1 7-1 8. 20 


Y 


EP 6 1 0729 A1 (Dr. Karl Thomae GmbH.) , 
1 994. 08. 1 7. 

&JP 7—48399 A &DE 4302163 A1 


1 9 


P. X 


EP 1247818 A2 (Ortho-Clinical Diagnostic Systems, Inc.) . 
2002. 1 0. 09. 

&JP 2003-64099 A 


1-6. 8. 
10-18. 20 


X 
Y 


EP 1 2251 SO A2 (Probitas Pharma. S. A) . 
2002. 07. 24. 

f^mm^(Dfm. smmm 

&JP 2003-2896 A &ES 2184594 A1 
&US 2002/151688 A1 


1-6. 8. 

1 0-1 8. 20 

7. 9. 1 9 


A 


WO 96/3571 0 A1 (Suomen Punainen Risti Verlpalvdu) . 
1996. 1 1. 14. 

&EP 825998 A1. &JP 11-504644 A 


1 -20 


A 


WO 94/20525 A1 (Schering Ctoro.) . 
1 994. 09. 1 5. 

&EP 688335 A1 &US 5710251 A 
&KR 178304 B 


1 -20 



«I*PCT/I SA/2 1 0 (02-i— i^rotJEgr) (1 998^7^) 



mmmm^-^ PCT/JP0 3/'11642 



m^ssmsrs. (PCTi 7^fe(2)(a)) (O^jfeir J: K) , w<0HISfa2t«e«c»:«>S*^cJ;!^f»*(0«5H(0-|^^^:ov^T^^ 



1. □ fS*olSH 



Bj9«B)gca. !i3?(Df5H 2. A -2.2. \z.wm-^ni^^ z>msm.(mmjLm:^'^tmmz.^^''m^ 



•1. □ W®A;i5jei,^/j:iijq|^S^^5.-^^X«rai^»tift«l#Ufc(0-t?. iroSi^iiaa'^»±. i-'^TO^Sic-^lg/igS* 



4. □ WSAdSjK^M'&iiJlnip^^^ilsi-^Mrai^lciSift^L^cd^ofcO-r'. :iwS6SI8ait$R&f*. f»^omB<r>m^iznm 



«ISPCT/I SA/2 10 (^1-1— (1) ) (1 9 9 8^7^) 



